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NON^ NTACT ID CARD AND THE LIKE AND METHOD FOR M ANUFACTURING SAME 
BACKGROUND OF THE INVENTION 

Field of the Invention 
[0001] The present invention relates to a non-contact ID card and the 
like and a method of manufacturing thereof. 

Detailed Description of the Prior Art 
[0002] In the prior art, a number of antenna circuit board formats on 
which IC chips are mounted - in other words, non-contact ID cards and 
non-contact tags. etc. (hereinafter referred to as "non-contact ID cards 
and the I i ke") have been known. 

[0003] Examples of the known non-contact ID cards and the I ike comprise 
an antenna circuit board where an antenna is formed on a substrate and an 
interposer board where an enlarged metal electrode is formed and connected 
to the electrode of the I C chip mounted on a substrate, and are configured 
such that the metal electrode of the antenna and the enlarged metal 
electrode are joined with a conductive adhesive material and the two boards 
(i.e.. the antenna circuit board and the interposer board) are laminated 
and joined(i. e. . international pub 1 i cat i on pamph I et No. 01/62517 (FIG.1. 
FIG. 10).) 

[0004] However, the conduct i ve adhes i ve mater i a I used for we 1 1 -known art 
is either paste adhesive or film-type adhesive with adhesion or joining 
properties where the conductive particles are d.ispersed within a resin. 
Accordingly, upon the laminating and joining of the two boards, conductive 
adhesive material is applied or stuck to one of the electrodes, and 
fol lowing this, laminating and joining is carried out whi le al igning the 
position thereof with that of the other electrode; subsequently, the two 
electrodes are indirectly connected through the pressurizing and heating 
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of heat sealing (i.e., the conductive adhesive material is interposed 
between the two metal electrodes while both boards are joined to be 
integrated: furthermore, the same applies hereinafter). 
[0005] However, when a conductive adhesive material of the paste type 
described above is used, a problem has existed in that, after performing 
a prescribed drying or semi -curing treatment on the paste-type conductive 
adhesive material coated onto the electrode, it was necessary to laminate 
both boards al igning the position thereof with that of the other electrode. 
[0006] Alternatively, when a conductive adhesive material of the film 
type described above is used, since laminating is carried out on a 
protecting film already in a dried condition or a semi -cured condition, 
even though both boards can be laminated after appi i cat ion of the f i Im-type 
conductive adhesive material on an electrode in such a manner that the 
position thereof is immediately a I igned with that of the other electrode, 
there has been a problem that the protecting f i Im has to be peeled off from 
the conduct i ve adhes i ve mater i a I app I i ed to the e I ect rode i mmed i ate I y after 
the app I i cat ion. 

[0007] Accord i ng I y , in the former method, an app I y i ng process and dr y i ng 
or semi -curing process of the conductive adhesive material have been 
required, and in the latter method, a pasting process and a peel ing process 
of the conductive adhesive material has been required. Therefore these 
processes caused an increase in equipment costs and a drop in productivity 
preventing the manufactur ing cost of non-contact ID cards and the I ike from 
being reduced. 

[0008] In another example that the above-described conductive adhesive 
material is not used, furthermore, it is normal practice that, by joining 
together of the substrate of the antenna board and the substrate of the 
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interposer board, both substrates are laminated in such a manner that the 
antenna's metal electrode and enlarged metal electrode are made to make 
close mutual contact. In this case, however, since the two electrodes are 
simply in a state of contact and are not in a jointed body, comparing with 
the bonding of the above-mentioned "indirectly connected" state that a 
joined body is achieved using conductive adhesive material, electrical 
properties are not constant and even vary widely; therefore, it has not 
been in a practical use. 

[0009] Furthermore, the use of resin electrodes in place of the 
above-described antenna's metal electrode or enlarged metal electrode is 
already known in the prior art (above mentioned international publication 
pamphlet No. 01/62517, page 10, line 25 through page 11, line 4 and page 
11, lines 19 through 21). The resin electrode is formed by coating or 
applying a conductive resin paste comprising conductive particles 
dispersed within a liquid thermosetting resin onto a substrate, and 
although in cases where this type of resin paste electrode (i.e., an 
electrode made of a resin paste before cured; furthermore, the same appi ies 
hereinafter) is formed, direct joining of both electrodes by pressurizing 
and heating (i.e., joining wherein both electrodes are joined to be 
integrated without interposing a resin adhesive material there between; 
furthermore, the same app I ies hereinafter) is possible, a relatively long 
period of time is required for curing, leading to a marked drop in ease 
of manufacture and making use thereof in actual manufacturing undesirable. 
SUMMARY OF THE INVENTION 

[0010] The present invention takes various above-described problems in 
the prior art into consideration. In the field of non-contact ID cards and 
the like comprising an antenna circuit board where antenna is formed on 
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a substrate and an interposer board where an enlarged electrode is formed 
to be connected to the electrode of the IC chip mounted on a substrate, 
both boards being laminated with the electrode of the antenna and the 
enlarged electrode in such a manner to come direct contact with each other, 
the present invention aims to provide a low-cost non-contact ID card having 
practical electrical characteristics and to provide a suitable 
manufactur ing method for achieving such a non-contact ID card and the I ike. 
[0011] In order to achieve the above-described goal, the present 
invention has the following configurations (1) through (7). 
[0012] (1) A non-contact ID card or the like, comprising an antenna 
circuit board where an antenna is formed on a substrate and an interposer 
board where an enlarged electrode to be connected to an electrode of an 
I C chip is formed on a substrate mounted with the IC chip, and laminating 
said antenna circuit board and said interposer board in such a manner that 
the electrode of the antenna comes in direct contact with the enlarged 
electrode; 

[0013] characterized in that the enlarged electrode is a resin electrode 
made of a conductive resin containing thermoplastic resin. 
[0014] (2) The non-contact ID card or the I ike of item (1) above, further 
character i zed i n that a port i on of the mo I ecu I ar cha i n of the thermop I ast i c 
resin is modified with a reactive group. 

[0015] (3) The non-contact ID card or the like of item (1) or (2) above, 
further characterized in that the I C chip is embedded in and mounted on 

the substrate. 

[0016] (4) A method of manufacturing a non-contact ID card or the I ike. 
comprising an antenna circuit board where an antenna is formed on a 
substrate and an interposer board where an enlarged electrode to be 
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connected to an electrode of an I C chip is formed on a substrate mounted 
with the IC chip, and joining the electrode of the antenna and the enlarged 
electrode to come in direct contact with each other by pressurizing and 
heating, after laminating said antenna circuit board and said interposer 
board in such a manner that the positions of the antenna electrode and the 
enlarged electrode are aligned; 

[0017] characterized in that the enlarged electrode is provided as a 
resin electrode which is formed through the application of a conductive 
resin paste containing a thermoplastic resin on the substrate. 
[0018] (5) The method of manufacturing a non-contact ID card or the I ike 
of item (4) above, further characterized in that a portion of the molecular 
chain of the thermoplastic resin modified with a reactive group is used 
as the thermoplastic resin, 

[0019] (6) The method of manufacturing a non-contact ID card or the I ike 
of item (5) above, further characterized in that the I C chip is embedded 
in and mounted on the substrate. 

[0020] (7) The method of manufacturing a non-contact ID card or the I ike 
of item (4), (5) or (6) above, further characterized in that the app I i cat ion 
of the conductive resin paste is carried out by a screen printing method. 
[0021] In accordance with the above-described non-contact ID card and 
the like of the present invention, in non-contact ID cards and the like, 
comprising an antenna circuit board where an antenna is formed on a 
substrate and an interposer board where an enlarged electrode is formed 
to be connected to the electrode of the 10 chip mounted on a substrate, 
laminating both boards in such a manner that the electrode of the antenna 
comes in contact with the enlarged electrode each other thereof, the 
enlarged electrode is provided as a resin electrode formed of conductive 
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resin containing thermoplastic resin; accordingly, both electrodes can be 
made to make direct contact, and as a result, it is possible to el iminate 
applying, drying, and/or semi-curing processes of the conductive adhesive 
material. 

[0022] Furthermore, in accordance with the manufacturing method of the 
non-contact ID cards and the like of the present invention as described 
above, upon the manufacture of non-contact I D cards and the I i ke, compr i s i ng 
an antenna circuit board where an antenna is formed on a substrate and an 
interposer board where an enlarged electrode is formed to be connected to 
the electrode of the I C chip mounted on a substrate, laminating the antenna 
board and the interposing board in such a manner that the electrode of the 
antenna comes contact with the enlarged electrode each other, since a resin 
electrode formed by application of a conductive resin paste containing 
thermoplastic resin on a substrate where the IC chip is mounted is provided 
as the enlarged electrode, both electrodes can be made to make direct 
contact, accordingly, in addition to the ability to eliminate both the 
applying process of the conductive adhesive material and the f i Im peel ing 
process, electrical properties of the non-contact ID card and the I ike thus 
obtained is kept stable, thereby, it is possible to reduce faci I ity costs 
and to improve productivity, therefore a method to obtain a low-cost 
non-contact ID card and the like with a sufficient joining strength and 
excellent electrical properties can be realized. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a schematic plane view descr ibing a non-contact ID card 
and the like according to the present invention. 

[0024] FIG. 2 is a schematic sectional view corresponding to X-X 
cross-section of FIG. 1 describing the construction of the non-contact ID 
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card and the like according to the present invention. 
[0025] FIG. 3 is a cutaway view describing the construction of an 
interposer board capable of being used in a non-contact ID card and the 
like according to the present invention. 

[0026] FIG. 4 is a schematic view corresponding to a general plan view 
of FIG. 3 describing the construction of an interposer board capable of 
being used in the non-contact ID card and the I ike according to the present 

invention. 

[0027] FIG. 5 is a schematic plane view illustrating a comb tooth type 
antenna capable of being used in the non-contact ID card and the like 
according to the present invention. 

[0028] FIG. 6 is a longitudinal section view illustrating another 
interposer board capable of being used in the non-contact ID card and the 
like according to the present invention. 

[0029] FIG. 7 is a longitudinal section view illustrating another 
interposer board capable of being used in the non-contact ID card and the 
like according to the present invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0030] The non-contact ID card and the like according to the present 
invention comprises a laminated configuration of an antenna circuit board 
and an interposer board, and the configuration thereof is illustrated in 
FIG. 1 and FIG. 2. 

[0031] That is to say, FIG. 1 is a schematic plane view describing the 
non-contact ID card and the like according to the present invention, and 
FIG. 2 is a schematic sectional view corresponding to X-X of FIG. 1. 
[0032] As shown in FIG. 1 and FIG. 2, in the non-contact ID card and the 
like according to the present invention, the metal electrodes 3a, 3b of 
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the antenna circuit board 2 disposed on the lowerside thereof (hereinafter, 
the "antenna metal electrodes") and the enlarged resin electrodes 11a, lib 
of the interposer board 7 disposed on the uppers ide thereof are directly 
joined: in other words, the antenna meta I electrodes 3a. 3b and the enlarged 
resin electrodes 11 a. lib are in mutual surface contact and both electrodes 
are joined to be integrated. 

[0033] The above-described antenna circuit board 2 is configured so as 
to have an antenna 6 and the antenna metal electrodes 3a, 3b connected 
thereto disposed on thermoplastic resin film comprising the substrate 9. 
[0034] Furthermore, the interposer board 7 is formed by attaching the 
IC chip 4 onto the thermoplastic resin film comprising the substrate 10. 
and preferably the chip is embedded in. More specif ica I ly. it is preferable 
as shown in FIG. 3 that the I C chip 4 is embedded in such a manner that 
the surface of the 10 chip and the upper surface of the substrate 10 form 
a substantially same plane. 

[0035] Furthermore, the enlarged resin electrodes 11a. lib are disposed 
so as to straddle the upper surface of the substrate 10 and the circuit 
face of the I C chip 4 as shown in the accompanying drawings. Furthermore, 
as shown in the plane view of FIG. 4. the metal electrodes 12a. 12b of the 
I C chip 4 are connected to the thin leads 13a. 13b for the enlarged resin 
electrodes 11a, lib. The metal electrodes 12a, 12b of the 10 chip 4 are, 
for example, aluminum electrodes. Similarly, the antenna metal electrodes 
3a. 3b are, for example, aluminum electrodes. 

[0036] In contrast, the enlarged resin electrodes 11a. lib are formed 
of a conductive resin containing thermoplastic resin, thus realizing the 
most important characteristic of the present invention. The expression 
"formed of a conductive resin containing thermoplastic resin" can. for 
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example, refer to the process of forming by coating or printing using a 
conductive resin paste containing thermoplastic resin on the substrate 10 
and by diffusing the solvent portion thereof to dry or semi -cure the paste. 
It is not necessary for the entirety of the enlarged resin electrode to 
be formed of a conductive resin containing thermoplastic resin, and it is 
acceptable for a portion of the surface thereof at least to be formed of 
a conductive resin containing thermoplastic resin. 

[0037] That is to say, the term "the enlarged electrode is provided as 
a resin electrode formed of conductive resin containing thermoplastic 
resin" from (1) above indicates that at least the surface of an enlarged 
electrode to be provided is formed of conductive resin containing 
thermoplastic resin. Accordingly, it is acceptable if conductive resin 
conta i n i ng thermop I ast i c r es i n is conta i ned as a film, for examp I e. in the 
surface of the enlarged electrode, and it is not necessary for the matrix 
to be formed of conductive resin containing thermoplastic resin. 
[0038] As described above, it is preferable for the 10 chip 4 to be 
embedded in the substrate 10, and for the enlarged resin electrodes 11a, 
lib to be simply formed by a printing method such as screen printing such 
as to connect with the metal electrodes 12a, 12b of the I C chip 4. 
[0039] The above-described conductive resin paste containing 

thermoplastic resin can be, for example, a paste in which conductive 
particles are dispersed in thermoplastic resin having been dissolved in 
solvent, or a paste wherein conductive particles are dispersed in the 
mixture formed when thermosetting resin and thermoplastic resin are 
dissolved in solvent together. 

[0040] As the thermoplastic resin in question softens or solidifies in 
reaction to heating or cooling in a short period of time, it is possible 
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to join electrodes by pressurizing and heating in a very short space of 
time. 

[0041] The non-contact ID card and the like according to the present 
invention can be manufactured by lamination of the antenna circuit board 
2 and interposer board 7 in such a manner that the positions of the antenna 
metal electrodes 3a, 3b and the enlarged resin electrodes 11a, lib are 
aligned, and then, by direct joining of both electrodes by pressurizing 
and heating. 

[0042] At this time, for example, the thermoplastic resin forming the 
enlarged resin electrodes 11a, lib is softened or fusion-bonded to the 
antenna metal electrodes 3a, 3b if pressurizing and heating of the antenna 
circuit board 2 disposed on the lowerside by lowering a heat tool from the 
top thereof is carried out: accordingly, both electrodes can be directly 
joined quickly and in a favorable condition. As a result of this direct 
joining, the antenna metal electrodes 3a, 3b and the enlarged resin 
electrodes 11a, lib are securely joined in a mutual surface contact state 
to be integrated; accordingly, the electrical properties thereof are 
consistent and practical usage thereof is possible. 
[0043] In the present invention, only in cases where the enlarged 
electrode is provided as a resin electrode formed of conductive resin 
conta i n i ng thermop I ast i c res i n, i t i s acceptab I e for the antenna e I ect rode 
to be provided as a metal electrode or a resin electrode. 
[0044] More spec i f i ca 1 1 y , i t i s acceptab I e for an antenna res i n e I ectrode 
to be provided instead of the antenna metal electrodes 3a, 3b; accordingly, 
it is possible to achieve the same result as that of the above-described 
example wherein the antenna metal electrodes 3a, 3b and the enlarged resin 
electrodes 11a, lib are provided. 
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[0045] The reason for providing an enlarged electrode as a resin 
electrode formed of a conductive resin containing thermoplastic resin 
instead of an antenna electrode in the present invention is that enlarged 
electrodes are in general larger than antenna electrodes; accordingly, the 
enlarged resin electrodes are preferable in that the required volume of 
conductive resin paste (i.e., the volume required to attain joining 
strength of a practical -usage level) can be favorably applied or printed 
thereon. 

[0046] In cases where antenna metal electrodes 3a, 3b and enlarged resin 
paste electrodes are provided, it is acceptable that the antenna metal 
electrodes 3a. 3b are directly joined with enlarged resin paste electrodes 
by pressurizing and heating, after laminating the antenna circuit board 
2 and interposer board 7 in such a manner that positions thereof are a I igned. 
The same appi ies in situations where antenna resin electrodes and enlarged 
resin paste electrodes are provided. When using a thermoplastic resin 
modified with a reactive group, the addition of a heating curing process 
by introduction into a curing oven after pressurizing and heating can 
increase the strength of joining. 

[0047] In terms of the above-described conductive resin paste, it is 
acceptable to configure such that only thermoplastic resin is used, 
a I ternat i ve I y. i t i s a I so acceptab I e to use a m i xture of thermop I ast i c r es i n 
and thermosetting resin. 

[0048] A spec i f i c examp I e of us i ng on I y thermop I ast i c res i n is r ea I i zed 
by d i sso I V i ng on I y thermop I ast i c res i n (for examp I e, po I yester res i n etc. ) 
in a solvent such as ethanol, xylene, or toluene, etc., and by dispersing 
conductive particles (i.e., si Iver particles) therein such that a mixture 
of silver powder not less than 80% wt. and thermoplastic resin not more 
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than 20% wt. is dissolved in the solvent. By using this hot-melt based 
conductive resin, the time required for joining by pressurized heating can 
be reduced. 

[0049] Specific examples, furthermore, of cases wherein a mixture of 
thermoplastic resin and thermosetting resin is used can be realized by 
dissolving a thermoplastic resin (for example, polyester resin etc.) in 
a solvent whi le also dissolving a thermosetting resin (for example, epoxy 
based resin etc.) therein and by dispersing silver particles etc. in the 
mixture thereof, or alternatively, by modifying a portion of the molecular 
chain of a thermoplastic resin with a high molecular weight (for example, 
polyester resin etc) using the reactive group of epoxy resin etc with 
thermosetting properties, by dissolving the corresponding resin in solvent, 
and by dispersing conductive particles such as silver powder therein. 
[0050] A conductive bond with sufficient rel iabi I ity can be achieved in 
this type of conductive resin by performing a normal thermosetting process 
after pressurizing and heating of the electrode joint part using a heat 
tool and temporarily joining (i.e.. temporary bonding) in a conductive 
condition. 

[0051] In terms of other specific examples, adhesives that cross- 1 ink 
a thermop I ast i c res i n of h i gh mo I ecu I ar we i ght and mod i f i ed w 1 th epoxy r es i n 
using a setting agent of low molecular weight are conceivable; however, 
these posses hot-melt properties and are one-component type of 
thermosetting resin with excellent storage stability. A balance can be 
achieved between peeling strength and shearing strength by forming a 
nondense cross- 1 i nk 1 ng structure, and exce 1 1 ent dur ab i I i ty is a I so 
demonstrated thereby. 

[0052] It is preferable that the mixture ratio of thermoplastic resin 
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in the above-described mixture of thermoplastic resin and thermosetting 
resin be between 25% and 95% wt. with respect to the combination of both 
resins, and more preferable that this be between 75% and 95%. 
[0053] Accordingly, of thermoplastic properties and thermosetting 
properties, the former is prominent in the conductive resin paste obtained 
by dissolving this type of mixture in a solvent, and the thermosetting 
properties thereof represent an auxiliary characteristic. 
[0054] In addition to the above-described polyester resin, polyurethane 
resin, phenoxy resin, acrylic resin, vinyl chloride-vinyl acetate resin, 
polybutadiene, etc. are identified as suitable thermoplastic resins. In 
addition, hydroxy I group, amino group, carboxyl group, phenol group, 
isocynate group, block isocynate group, glycidyl group, and (meta) aery ley I 
group can be used as the react i ve group mod i f y i ng a port i on of the mo I ecu I ar 
chain of thermoplastic resin; however, of these, hydroxy I group, amino 
group, carboxyl group, i socynate group, block isocynate group and glycidyl 
group are preferable. 

[0055] Furthermore, in terms of conductive particles, si Iver particles, 
copper part i c I es. go I d part i c I es. p I at i num part i c I es and other nob I e meta I 
particles; nickel particles, aluminum particles and carbon particles; or 
particles of copper or nickel and plated with noble metal as silver etc. 
can be identified. It is acceptable for one type of these conductive 
particles or a mixture of two or more types thereof to be used. In terms 
of reliability, silver particles or particles of copper or nickel plated 
with a noble metal such as si Iver are preferable. It is acceptable for the 
particles to be particulate, scaly, plate- 1 ike, dendritic, or of any other 
shape; however, scale shaped particles are preferable. The preferred 
range of particle diameter is 0. 1 |jjn to 100 pm, and the range of 0. 1 im 
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to 20 pjTi is more preferable. 

[0056] In terms of solvents, butyl acetate and isobutyl acetate, etc. 
can be identified as suitable ester type solvents; methyl isobutyl ketone, 
cyclohexanone and di acetone alcohol, etc. can be identified as suitable 
ketone type solvents; ethyl eel lose I ve, butyl eel lose I ve, ethy Icel losol ve 
acetate, butyl eel lose I ve acetate, ethyl carbitol, and butyl carbitol, etc. 
can be identified as suitable ether/ester type solvents; and toluene, 
xylene, or mixtures of any type of aromatic hydrocarbon compound can be 
identified as suitable hydrocarbon type solvents. It is acceptable for one 
type of these solvents or a mixture of two or more types thereof to be used. 
[0057] In the substrate 9 of the antenna circuit board 2 thereof, it is 
acceptable for resin f i Im, paper, or non-woven fabric to be present as an 
insulating simplex material, and similarly, in the substrate 10 of the 
interposer board 7 thereof, it is acceptable for resin film or a laminar 
material containing resin fi Im (for example, laminated resin fi Im and paper, 
etc.) to be present as an insulating simplex material. It is preferable 

s - 

that a resin film with thermoplastic properties be selected. 
[0058] Furthermore, mounting of the IC chip 4 on the substrate 10 of the 
interposer board 7 thereof is not restricted to the above-described 
embedding format, and general configurations in which the chip is not 
embedded are acceptable; however, in terms of thinning, it is preferable 
that the substrate 10 be comprised of resin film - and more preferably, 
of thermoplastic resin f i Im - and for the 10 chip 4 to be embedded therein. 
[0059] In cases wherein, as described above, only the enlarged electrode 
or both the antenna's electrode and the enlarged electrode comprise resin 
electrodes formed of a conductive resin containing thermoplastic resin, 
it is preferable that the electrodes are formed by screen pr inting. However, 
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this is not restrictive and other formation methods are also acceptable. 
[0060] In terms of conditions for joining of both electrodes, in cases 
when only the enlarged electrode is formed of conductive resin paste 
containing only polyester thermoplastic resin, it is preferable that the 
pressur izat ion force be between 10 g and 20 kg per 2. 5 mm x 2.5 mm area, 
and more preferable that this be between 50 g and 5 kg per same area. In 
specific terms, when the heat tool temperature is 120°G, joining of both 
electrodes can be carried out with pressur izat ion duration of between 0.5 
and 5 seconds. In terms of junction resistance of both electrodes at this 
time, the pass conditions of both a high-temperature and high-humidity test 
at eO'^C and a relative humidity of 93% and of a cold-heat cycle test between 
-40°C and 80^0 were satisfied. 

[0061] In addition to the above-described aluminum electrodes, it is 
acceptable for the electrodes 12a, 12b of the 10 chip 4 to be, for example, 
copper electrodes or aluminum electrodes applied oxidation inhibition 
treatment on the surface (i.e., treatment forming a gold plated layer on 
a plating layer of nickel, titanium, molybdenum, etc.). and furthermore, 
i t i s pr ef erab I e, in order to ach i eve adequate connect i on w i th the en I arged 
resin electrode, for an under barrier metal layer (UBM layer) to be formed. 
In the same way as the above-described electrodes 12a. 12b of the 10 chip 
4, and in addition to aluminum electrodes, it is acceptable also for the 
antenna metal electrode to be a copper electrode or aluminum electrode with 
surfaces treated by oxidation inhibition (i.e.. treatment forming a gold 
plated layer on a plating layer of nickel, titanium, molybdenum, etc.). 
[0062] Furthermore, instead of forming the substrate 10 of the interposer 
board 7 of a thermoplastic resin fi Im, it is acceptable for the substrate 
9 of the antenna circuit board 2 to be formed of a thermoplastic resin fi Im. 
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In other words, a configuration that features either one or both of the 
substrates of the interposer board 7 or the antenna circuit board 2 as a 
thermoplastic resin film is acceptable. 

[0063] In addition to polyethylene terephtha I ate glycol (PET-G), it is 
acceptable for the above-described thermoplastic resin film to comprise 
polyethylene terephtha I ate (PET), polysulfone (PSF), polyethersulfone 
(PES), I i quid crystal polymer (LCP) or pel yether ethyl ketone (PEEK), etc. 
[0064] It is acceptable for the antenna 6 of the antenna circuit board 
2 to be of a spiral shape, a comb-tooth shape (FIG, 5). or any other shape, 
and also for insulation material 14 to be charged into the gap 13 at the 
electrode joint part. 

[0065] Embedding of the 10 chip 4 is not restricted to the above 
description, and embedd i ng as shown in FIG. 6 and FIG. 7 is also acceptable. 
Although no insulation layer is formed in the embedding condition of FIG. 
1. insulation layers 16. 17 are formed in the embedding condition of FIG. 
6 and FIG. 7 respectively. 

[0066] The I C ch i p 4 form i ng the i nsu I at i on I ayer 1 6 shown i n the draw i ngs 
is prepared in advance, inserted into a tapered recess formed in the 
interposer substrate 10, and fixed using adhesive. Any method of forming 
the tapered recess may be used, such as formation by appi i cat ion of a heated 
punch to the interposer substrate 10. 

[0067] As shown in the drawings, the insulation layer 16 is formed to 
a specific pattern such that the electrodes 12a, 12b are exposed thereto. 
After applying of photo-resist onto the electrodes 12a, 12b in order that 
they be coated and dried thereof, this is formed using photo-master by 
exposing and developing only the sections corresponding to the electrodes 
12a. 12b. Accordingly, in addition to the ability to form the laminated 
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conductors 1 5a, 1 5b by charg i ng a conduct i ve res i n paste w i th thermosett i ng 
or thermoplastic properties onto the electrodes 12a, 12b, it is 
subsequently possible to form the enlarged resin electrodes 11a, lib in 
such a manner that contact is made with the laminated conductors 15a, 15b. 
[0068] Meanwhile, after inserting the 10 chip 4 into the tapered recess 
in the interposer substrate 10 and fixing thereof using adhesive, the 
insulating layer 17 of FIG. 7 can be formed on the flat surface comprising 
the I C chip 4 and the substrate 10 (i.e., on the upper surface flattened 
in order that no steps are formed). In this way, the enlarged resin 
electrodes 11a, lib and the substrate 10 are insulated across the entire 
surfaces thereof by the insulating layer 10. Accordingly, in contrast to 
the embedding method shown in FIG. 6. the method of FIG. 7 is superior in 
terms of insulation. 
INDUSTRIAL APPLICABILITY 

[0069] As described above, in the production of a non-contact ID card 
or the I ike, comprising an antenna circuit board where an antenna is formed 
on the substrate and an interposer board where an enlarged metal electrode 
is formed to be connected to the electrode of the 10 chip on the substrate 
on which the 10 chip is mounted, laminating both boards in such a manner 
that the electrode of the antenna comes in direct contact with the enlarged 
electrode, the present invention faci I itates simple and accurate a I ignment 
of the position of the enlarged electrode with respect to the antenna 
electrode of the antenna circuit board; accordingly, it is possible to 
prevent any increases in the cost of production of non-contact IC cards 
(in particular, mounting costs), even upon miniaturization thereof. 
Consequently, the present invention can be used to advantage in the 
production of non-contact ID cards. 
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DESCRITION OF SYMBOLS 

1: Non-contact ID card and the like according to the present invention 

2: Antenna circuit board 

3a, 3b: Antenna metal electrodes 

4: IC chip 

6: Antenna 

7: Interposer board 

9: Substrate of antenna circuit board (i.e.. resin film) 

10: Substrate of interposer board (i.e., thermoplastic resin film) 

11a, lib: Enlarged resin electrodes 

12a, 12b: Metal electrodes 

13a, 13b: Thin leads for enlarged resin electrodes 11a. lib 

15a, 15b: Laminated conductor 
16: Insulating layer 
17: Insulating layer 
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